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At the time of the slide, there were slides in both the 
spoil bank and in the marl foundation. Strength values of 
g =12.5° c = 300 #/n”” for the marl were obtained from 
the lab. tests for the Thruway crossing Montezuma Swamp. 
Strength valves of the spoil bank were obtained from Taylor's 
curves by the above computations to be c = 15044,*, p= 0°. 

In the vicinity of Sta. N 667 to “479 on the northernly 
side of the new Clyde River Channel, a rotational slide 
occurred involving approximately 7500 cu. yds. of material. 

The section being excavated was a 55 ft. bostom width with 
one on three side slopes, the cut being approximately 22 ft. 
in depth. A 30 ft. berm was shown on the plans between the top 
of the slope and the area in which the spoil was being deposited. 
The height of spoil bank scaled 5' as per a verba} recommendation 
but was not dimensioned on plans. NYSDOT ~ 


Library 
89 Wolf Road, POD 34 
Albany, New York 12232 








On the basis of a field inspection and an analysis of the 
forces involved in the slide as it occurred, in which average 
strength values were used for the materials involved as indicated 
by laboratory data an similar materials, it appears that the 
cross section as designed and indicated on the contract plans 
was adequate if the heicht of the spoil bank behind the 3(ft. 
berm did- not exceed a height of & ft. It was recommended that 
no spoil material be placed on the berm and that the back slope 
of the berm be held at 1 on 2. 

In that area where the slide eecurred, because of the 
remolding of the sutsurface soils, it was recommended that the 


height of spoil area in back of the 3C ft. berm not exceed 5 ft. 
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the Fo! lowing are ‘Pecbienie bis 40%’ are 1861, for 
4 to ic of oe 
above project: , 


wey extend the Kank an adat?iéial: 90 ec aes 3 total of. 


140 feet, continuing the original surface on 4 siope of | an 50. 
te the shoulder edge. The end slope should be | on 2 1/2 to permit 


use 0 vasuitenie materials free clay cuts... The berm should merge 


with kde surrounding ground with a gmooth,transition. The length of 


made to cover a) toe of the mud wave developed within 


2) an Sah hee of the 36 inch reinforced concrete pipe has 
shown that there is a definite shear break and half-diameter displiace- 
ment approximately under the left embankment shoulder. Also, the 4 
joints immediately upstream from the shear displacement showed minor 
vertical fauiting and herizontal displacement in the order of 6 inches 
between joints. The pipe from the downstream end to the failure is to 
be excavated and reiaid and the pipe extended 110 ft. to a new head- 
wall to coincide with the end slope of the new berm. 


The berm construction should precede or proceed concurrently 
with the new pipe excavation to provide stability at alitthmes. 
1) Strength of Fill 
Assumed for original C = 1000 PSF, = 0°, = 130 PCF 
Laboratory results from block samples of the compacted silt 
and clay fill gave C = 0 PSF and = 28° above an apparent pre- 
consolidation pressure of approximately 5000 psf. with a shearing 
stress of approx. 2706 psf at iower confining pressures. 
2) Strength of berm 


The berm was considered to have no strength. Since the berm 
is in tension during failure, this assumption is reasonable. 


3) Strength of subsoii 
Assumed C = 600 PSF = 10°, | = 55 PCF Sub. 
The undisturbed samples disclosed the existance of an old 
+ slides reg the sliding surface, C = 450 PSF and = 
te 10° should be used. 


The original analysis provided for a | on 2 slope. A |! on 2 1/2 
slope was provided, thus increasing the stability slightly. 
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AI! cross-sections taken subsequent to the slide disclosed 
the berms lacked an average of 2 ft in height and 5 ft» in width. 
The slide, with its center over the berm, disallows the possibility 
of the slide motion causing an apparent decrease in berm size. 


A widening of the Fill to allow for the addition of an acceleration 
lane caused a worse condition than anticipated. The effective height 
of fill under the shoulder is increased by moving the shoulder outward 
ever @ ground surface that is slieping downward from the center !ine. 


The original analysis assumed a constant unit weight, but the 
plans allowed for unsuitable material weighing approximately 110 PCF 
to be used in the berm. Therefore, in every 8 fte of berm helght, 

i ft. of effective weight is lost. | 
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Vparing | the last few years, chase have been ‘many’ fotndation 


ey eo in connection with highway design and construction in 


the Syracuse area, mostly centered around the Onondaga Lake peri- | 
—_— ae me nature of ‘the. Squndasion: conditions and ee: 


the: ‘fact Anat some oe hag areas hews not | Meee more fully 


eR ans industrially has reflected, to a large eres the. very 
bu 


| Ce cosy foundation conditions existing, To me, it is a tr 


te to 


potas, he Syracuse District Engineer and to his engineering organiza- 
- $i0on for their foresight and boldness of decisions in locating 
their newly required major highways through these partly un- 


te “foudation pro 


various s 


- o¢eupied F iakeean are the only areas left, even though the 
ens have been and are of major consideration, 


on “Fagure No. 1 shows a plan location of these main highways 
which either have been built, are under oaaberlonpengort or are in 

_. various stages of design, Going across the top of the slide is 

. he New York State Thruway, ‘This, of course, has been completed, 
oes The foundation problems encountered for this * oroject are in the | 

. vieini ty of the lake outlet and are shown shaded near the No, 1. 


Gaming around the lake in @ sounter-clockutse manner, we 
have ‘the ng Onondaga West Shore Development, the State Fair 
 weguaes Park Area, and the State Fair Boulevard reaching well 

“ALL of these are in various stages of construction, — 
or just eompleted. The major wees of soueh ee problems are wane 


ae. shown shaded and numbered (2), (3) and (+). 


coe nee Coming to. the southeast of the lake, there is Mawatha 
: wend and the Oswego Boulevard Extension. These are in | 
ee of design, and practically the entire length has 


 epitical foundation conditions. They are shwon by the shaded 


areas Moss (5) and (6). The Oswego Boulevard Extension will 


ene coma tie into the | Lake Onondaga oo. and into the re~ 


“ice “the - eae. , Onondaga Lake is a remnant of a more eee 
aoe alata The soft foundation materials surrounding 
the Limits of the page ion: lake have merrant ates during and geewae 


et « the last glacial period, 


Be ee ve ‘typical foundation profile nny. ‘annie ok of mack. at the sure 
tally, underlain by soft marl, which merges into soft silt and 
“@lay below. Underlying these soft layers may be found sands and 





gilts, then sands and gravels, and then compact glacial till 





 abov rock, The thicknesses of these layers may vary from place 
a pete a all of then may be fom. in any one tate wont 





4 tour. ee 





Feit, es. It is wes weak a ge aplenty cp The silt and 
mee is soft and compressible to a slightly lesser degree. The 

oe clay and silts are reasonably firm’ and form a good transition 

_.  deyer Into the cians and: ewe ane. tills: caonakgd which are firm 


— compact, 


Soap In addition’ to the wad” causes. Sag de sition, these 

. "Yeunkation problems are further complicated hy the manctade modi~ 
fications, Nature.is generally systematic in. its work, even | 

. though ites results may be. hetrogeneous, but man's contribution 

may be quite variable and Unpredictable.” ‘These include dump — 


- fills, remains of prior construction of different kinds, the 


‘waste material from the So 


presence of many utility lines, and sludge beds and. layers of 
 plwdge found over a large part of the area, Sludge ds a whitish 
ea Company, and is generally very - 
soft, greasy and eae ereee and con ains a very high moisture 
| PORTA iss 


MaDe | complicate the ‘iroiicun still tiriex: there have been 

| found rostatic pressures at some levels in the foundation, md 
also salt in solution in the ground water, These are of specific 

importance during design, as proper interpretation is essential 

vie an accurate evaluation of settlement and strength relatLons., 


ah) ay a WL attonpt te ‘deseribe briefly the foundation character- 
istics and design features for each of the = loeations eho 
on this slide, 


‘Wigure No, 2 is a profile of the foundation conditions elong : 
the Thraway at the lake outlet, ‘The soft material extends to a 
depth of approximately 70 feet, and consists of muck, marl and 

silt and clay. The fil] height to grade is approximately 22 fect. 


“Three variables of design were ber depending on the depth and — 
Mature of the soft foundation mater dals: (a) Sand drains were 
waged for the westerly portion where the soft foundation material 


the rae tral 


>) wag the _Seenest (b) Partial excavation of the mick was used in 
rtion, The fill was built on the marl and silt 
@ surcharge was placed above final grade to hasten 





pe ped ley te) Complete excavation to remove all soft material 


atesdal whdah wae 6 


was used in the easterly portion, ‘Typical cross-sections for : 
° @ach of these three methods of solution are shown in Figure No. 3._ 
. These are cconomically in balare. Im the easterly portion, | 





by Section ¢-C, 14 was cheaper to remove all of the soft 
font 10 feet deep, In the mid-section, 


eS shown by. Section B-B, ‘the compressible layers were 20 to 30 fect 


| thihek, and and 
A ce nig tate used to obtain stabi 


oa e ore the founda’ 
hort 





exeavation and the use of surcharge was more 





ae tical, Due to the great depth of soft material in the 
é eaptacly portion, to some 70 feet, as shown by Section AwA, sand 
ity and settlement adjustment. 


Figure io,» shove. ‘the: amount and ret'é of settlement obtained | 
lon at one lovation within the sand drain area, the 
ohne ‘scale. so a Pcs “lapel and is common both curves. 3 








iy pees : A ¢ bs sh vitae ~ ¢ 
A 7 a 3 i Ashe i ue 8 
eet Pr ‘abd x 4 ~ 
y < ~ iy . eis > 





“the vertical etka for the. upper’ curve ‘ghahte the height of £412 

re at any time, The ‘vert deal seale for the lower chart is. 
nt in feet, The solid curve shows the settlement com- 

puted for design before the project was built, and the dashed 

‘eurve the settlement actually weasured in the "f1ela during con- | 

SE AS led ean. ue iar total settlement ow approached 


pe ‘JMeure ‘ea. 5 pone a iciebate: ‘of the Lake Wabilaes West ahniee 
 Develognent morth of the sludge beds and the State Fair Grounds, 
Here, this road takes off from the top of the sludge beds and 
3 comes down across Nine-Mile Creek into the flats adjacent to the 
9 The foundation consists of sludge, muck, marl, and silt 
“and ‘Clay, and oecasional man-made fills, During construction, 
the muck was removed and the f111 plaeed either on the sludge or. 
ee with a surcharge added to hasten settlement, THe worst 
i ation conditions were at Section A<A,. At this locati - 
shige and silt and elay were deepest, stability was quite "oratical, 
'gnd a shear failure was a distinct possibility, As it turned out, 
a shear failure did occur within the limits of the northbound 
lane during the placement of surcharge. The conditions were ; 
aggravated by the nearness of the creek which here runs parallel 
to. band Toad, This failure has since been repaired, 


| Figure Ho. 6 shows a plan and typical section of the state 

| Petr ezcure *. Parking Area and the northbound lanes for the West 

© “Shore Development, Located on top of the lower sludge beds in front 

| of the Fair Grounds, The section shows schematically the relative 

- width and height of - ‘the lower sludge bed, This bed is approxi- 
-mMately S00 feet wide and 3600 feet long and is approximately 25 feet 
high, ‘The problem connected with constructing on these sludge beds 
Was primarily to obtain shear stability and surface bearing capacity. 
Due to the soft nature of the pea cs Rrkitne onto weg area was 

— oo. in atself. . ee 


after consi#erable EN it was decided eat 3 a minimum of 
ae feet of gravel over the area would permit use for paring. 
~The: specifications ealled for the first layer to be 18 inches | 
thick, and that all construction equipment was confined to 
travel on of the first layer, Subsequent layers were placed 
~ 6-ineh thiekness and properly compacted, The overall shear 
tabllity problem wes more eritical in the areas where fills up . 
Paty feet in height were needed for leveling to the required 
ater elevations, Paradoxically, the greatest fill height was 
ed in the area where a slide/seeurred some years ago, 
AR eaused a good part of this sludge material to flow and 
cover most. of. the area in front of the State Fair Grounds. The 
oe il height of material was placed according to, schedule, and 
Sap fil has, te date, shown no signs of sliding, 


Due to the hature er the’ ‘sludge. material and also due he 
the vely soft foundation materials which exist under the. 
Pe Kige @ themselves, some settlement was expected over the 

intize area, as the result of placing this fili on top of the. 
sludge beds, siants setiiteent tu method ° eaiito worked out 

























and to take Se cabin as dt idee: Shasta ae fiest 
year after construction, settlements from 1 to 1.5 feet have 
been measured along the northbound arterial, The change of _ 
> gettlement, However, has been gradual and the road surface is 
Eos eg Sg do ig quality, It is expected that, in the 
oo Spa tire grade adjustment may have to be made, especially 
re ‘the’ parking Area, to provide for positive. drainage, ‘but the 
epost of this correction will be quite low in comparison to the 
 RAigh cost of eliminating ‘Settlement Pte St at 
us calc were POEM ROS, 


ee | Fiewe, lo, A ds! a ere or ‘the dete. Lake encceien eoonets : 
dete thee sludge beds to Speneer | Strect, in the City of Syracuse, 
- southwest. ef Onondaga iake, This project is now under con- 
_ gtruetion, You may see the existing State Pair Boulevard and 
A. aa ote J Bees. ponent. at the } wonter of the 
slide, 


oe ‘Pig are Mo, a i, a . weaetin cious. the sate Ydee of Roe state | 
a ‘ Fair Boulevard; showing soft materials to a coe Soa of approxz- | 
Pe eo bund alge hcg hy which consists of Solvay sludge, marl and soft 
aS Lay he fill ranges to 27 feet Ta belthte, Due to 
A Cee hed ght or fill end the great depths of soft material, sand 
. @reine were used throughout the area to stabilise the founds- 
tion, These drbins extended from the intersection wlth the | 
present State Fair, Boulevard to approximately 400 feet south of 
 “Wewatha 2oulevard, Although’ these fills have not yet been — aS 
 . Sid shed to final surcharge grade, foundation settlements up to 
- gtx to seven feet have already been measured, South of this 
point, the original surface has been covered with some 20 feet 
. Of miseellaneous dump fill, Here, final grade was low enough 
$e ‘permit using heavy pneumatie-t tired rolling to compress the 
| gumface materials and give a stable subgrade, ‘The wolling was 
dene with approximately 25 passes of a 5O~ton pneumatic-tired 
Poller, This is similar to the rolling done in other districts; 
“. @ueh as, in Buffalo, Singhamton and Long Island, The average 
, oe a ohtetnnd sada he & cpa: was: b appnoreinately 
pee we sah. CE Oe 3 i ee 


> Figure > No, 9 aiilc a pretties |; ant: section of ‘ptawating” ig 
See invaca. 3 in nthe vicinity of Oswego Boulevard, This project 
hag been dest but has not yet been let for construction, — 
 Ghe fill is: expected te be up to 23 feet high, ‘The foundation 
material consists of dump cinder fil] over muck ahd marl, The 
. bles at this location was serious because ef the presence 
Of eet utility lines and the limited 2.0,W., requiring crow - 
dng ef the existing Hiawatha Boulevard which bas to be retained, 
9 Sie a eames here ‘invol 
meterial with restrictions placed on the width of exeavation 
ss to protect some of the utility reste case also me mlaponidan tt 
pee St other Lines: prior to exedvation, — 


- pagure No. 10. shows. the plan of the. proposed ‘ae boulevard 
Ext asion from Hiawatha Boulevard to beyond Park Street, ear i 
- eommect with the Syracuse-Mettydale section already but: ‘The aoe 
a ae sent Park Strect: and its intersection with Hiawatha Sle: as 
—s — The: nad, iia A eeueenne Hiawatha. . Boulevard | 
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ived complete excavation of the very soft — 
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“rieare Noe it is a 1. penbila’e of the main Tine from dost niet 
of. - Hiawatha Boulevard to Park Street, showing the ae Gillis. 3. 
necessary to cross over the New York Central Redtroad Spur, The 


existing Beartrap Creek flowing through the area is to be 
 Felocated next to the Railroad, to permit continuous embankment 
. morth of the Reilroad fill, The soft foundation material is 
about SO feet deep, and consists of shallow dump fills over 

marl and silt and Ppa with some Solvay sludge sonth of the 


Radirond, The design is ange on using sand drains in stabiliz- 


oe. the foundation, Due to the high fills involved, stabilizing 


side and end berms arc also necessary to obtain shear stability, 


ee you notice from the profile, the toes of the end berms were 
kept some distance away from the toes of the Railroad fill, a 
_». Bhie was Gome to insure that there be no settlement in the Rail- 





road fill itself, as the dad of ae maeboun the < ehommnas 


C fills on either side, 


‘Figure No, he: shows. a ‘continuation of ‘the foundation pro- 


oe file plone the main line north of Park Street. The existing 
oo Bys racuse-Ma ttydale pre; ject, already bk 





,» Starte just beyond. 
‘Limit of the slide, . Phesen tiv, this “Selgect is comected 


to Park Street with a temporary: service road, the surface of 


which is just above the swamp level. To permit crossing over 


Park Street, the approach fil1 has to be raised to a height of 
ee approximately 
_ of muck for widening, the spreading out of the existing temporary 


22 feet, There will be involved the excavation 


-.. £411 and leveling the area «4 placing a drainage blanket, and then 


| driving the sand drains, 
. §tation 42490, Reyond that point, the fill is. shallow enough so 

that a surcharge height alone above final grade will be sufficient 
te give the meeessary ‘settlement. SAipecrent Guring construction, 


«from the bridge, becom: 
approached, In the deeper areas, aided by the low fills | 
. sumeharge is needed to obfain settlement adjustment. i thin | 
the limits of this Bridge structure, due to the chalioume depth 
02 sott material, roe excavation was considered more 

ch acmenmns : c ae 


hese sand drains vill be earried te 


- Bigure Ho. ce shows ‘the’ ‘profite Bhd sections for the exit 





ares § over Onendaga Lake Farkway, The soft foundation soil is 


over silt and clay some 40 feet thick in the area away 
ng shallower as the bridge location is 
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WEST SHORE DEVELOPMENT 


On July 19, 1955 a slide occurred between Station 166 + 00 
and 170 + 00. The earth mass was about 300 feet long, 48 feet wide 
and nine feet high. Maximum settlement was about ten feet. Partial 
blocking of the creek occurred, but the creek soon washed out the 
sludge block and discharge flow returned to normal. 


The soil profile at Station 170 + 00 consists of ten feet of 
muck, twenty feet of marl, forty feet of silt and clay overlying sand 
and silt. It is noteworthy that the failure occurred where the marl 
and silt and clay layers were thickest and despest as shown on the ac- 
companying profile. 


On July 21 and 22, the contractor built a stabilizing berm. 
The berm was 300 feet long, twenty feet wide, and four feet thick. 
Reconstruction of the embankment was again attempted on July 22, 1955. 
It was to a height about one foot above finished pavement grade when 
it failed. The new fill dropped about 24 feet toward the creek. 


No further work was done in this area with the exception of 
providing drainage and filling in of small areas. 


On July 22, 1955 it was concluded to attempt to rebuild the 
embankment in the slide area to one foot above finished grade at a 
time later in the year. 


On September 15, 1955 it was suggested that fill could be 
placed in the slide area. A slow rate of construction, eight inches 
every three days, and utilization of light weight hauling equipment 
so as to minimize vibration and impact was recommended to reduce the 
tendency for further shearing displacement. 


On October 1, 1955 the surcharge was completed to 1.5 feet 
above grade and let stand until the following spring. In the spring, 
it was decided to remove the surcharge and proceed with construction 
since only minor settlements were being observed at that time. 


The design safety factor was 1.25. C = 200 PSF and @ = 25° 
was assumed for the marl layer. C = 200 PSF and @ = 11° was assumed 
for the silt and clay layer. The analysis also comsidered a full depth 
tension crack. Triaxial tests showed that the marl developed its full 
strength at a strain of 8-10% with a resulting drop of strength of ap- 
proximately 20% at a strain of 5%. The stress-strain curves for the 
silt and clay were not run out beyond 5% to determine the loss of 
strength with greater strain. 
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